Chloride channels mediate the response to gonadotropin-releasing hormone (GnRH) in Xenopus oocytes injected with rat anterior pituitary mRNA.
Functional expression of receptors for GnRH was studied using Xenopus laevis oocytes injected with poly(A)+ mRNA extracted from rat anterior pituitary glands. Whole-cell currents were monitored using two-electrode voltage-clamp techniques. In oocytes which responded to both GnRH and TRH, the GnRH response showed a longer latency and time-to-peak than the TRH response. The response to GnRH or an agonist of GnRH receptors, buserelin (1 nM-1 microM) consisted of current fluctuations and occurred in a dose-dependent manner. This GnRH response was blocked by the Cl- channel blockers 9-AC (9-anthracene carboxylic acid; 1 mM), 4,4'-diisothiocyanastilbene-2,2'-disulfonic acid (0.1 mM), and diphenylamine-2-carboxylic acid (0.1 mM). The reversal potential for the GnRH-induced current fluctuations was -25 mV, comparable with the reported Cl- equilibrium potential in Xenopus oocytes, and its shift, when the external concentration of Cl- was changed, was reasonably described by the Nernst equation. These results indicate that the GnRH-induced response was dependent on the activity of Cl- channels. Ca2+ also plays a role, as the GnRH-induced response was reversibly suppressed by a calmodulin inhibitor, chlordiazepoxide (0.2 microM), and by a blocker of intracellular Ca2+ release, TMB-8 (8-(N.N-diethylamino) octyl-3,4,5-trimethoxybenzoate; 0.1-0.2 mM). It is concluded that GnRH (and TRH) receptors, expressed in Xenopus oocytes by injecting exogenous mRNA from rat anterior pituitary glands, operate via activation of Ca2+-dependent Cl- channels.